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Agenda

• Operational Highlights of Delhi Metro 
• LOS: Assessment of Congestion in Delhi Metro
• Supply side measures taken to ease congestion
• Proposed Demand management techniques
• Status of implementation
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• Network Length: 194 Km (Excluding AEL)
• Stations: 158 stations (by Line)
• Average Ridership: 2.8 million
• Avg. train trips per day: 2930 (weekdays)
• Total number of train cars: 1542

Delhi Metro: Operation Highlights
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• Minimum Headway : 2’09”
• Train running with a punctuality 99.9% 
• Service Reliability – 99.9%
• Passenger Safety – Very High
• Step free access at all stations
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LOS as a measure of Congestion
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LOS inside Delhi Metro Train 

LOS at walkway, Observed area ( L 21.6 m x W 4.2 m)
Location- F block, Rajiv Chowk
LOS - C

LOS D (with train at PF)
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Measures adopted to ease congestion 
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Challenges

Meet the growing travel 
demand

Ease Congestion

Remain financially viable

Optimum utilisation of 
capacity

Maintain Level of 
service, safety and 

Punctuality

Supply Side Measures Taken

Increase in trains: Runs 27 trains /hour in yellow line

Increase in cars per train: Converting 4 car trains to 6 car 
trains  and 6 car trains to 8 car trains in  busy lines

Auto Turn back (ATB) of trains, front & rear crossovers at 
terminals to reduce turn around time

Intermediate reversal (rather than end stations) to 
improve availability in the high demand section

Use of Automatic Train Operations to improve efficiency

Additional trains during the peak hour in peak direction

Real time  demand monitoring



Need for Demand side Measures
Supply side measures
• Can be adopted only to the extent of infrastructure capacity.
• Intensive capital required for further expansion
• Sub-optimal utilization of capacity created
• Inadequate to address congestion in short period of time.
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Demand Management Tools
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Operator’s strategy Government’s Intervention

Differential pricing Higher fares 
during peak hours- lower during non 
peak hours

Mix land use & Polycentric city 
Development of multiple CBDs

Parking Policies Higher rates  for peak 
hours to encourage non peak travel 

Integrated Fares Integrated fares for 
multiple modes of public transport

Incentives for travel in non peak hour 
Facilities to sr. citizens & disabled,
reduced fare

Work from Home Employers to encourage 
work from home. E.g Hong Kong

Network Design – Radial to Circular 
Re-distributing demand over circular 
lines rather than radial lines

Staggered office/ school timings 
Staggering the timings of the to smoothen 
peak travel demand

Promote non congested routes 
Reduced fares and better feeder bus 
connectivity 

Bicycling Promote use of bicycles 
(separate lanes, cycle stands ) to allow for 
hassle free change of mode 



Measure 1: Differential Pricing
• Internationally adopted measure for TDM e.g London 

Underground, New York Subway
• Increase fare box revenue because of low price elasticity in peak hours
• Price elasticity model to be considered  
• Help reduce peak hour  congestion.
• Implementation strategy 

– Automatic Fare Collection system
– Exit time is to be considered for fare calculation

Status IMPLEMENTED
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DMRC has implemented 
differential fares w.e.f 10th

May, 2017. 



Measure1: Implementation
• An additional 20% discount is offered to the

passengers using Smart Card who exit from
metro system during off peak hours based on
the following time zones:
– Start of revenue services to 08:00 AM.
– From 12.00 Noon to 05.00 PM.
– From 09:00 PM to closing of revenue

service
• The above discount is applicable from

Monday to Saturday.
• Further special discount is offered on

Sundays and National Holidays to attract
more ridership on these days.
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Measure 2:  Capacity 
augmentation in non- peak hours

• Capacity augmentation in Non peak hours along with
differential fares is effective in shifting demand from
peak to non peak hours.

• DMRC has informed that they have increased
frequency of trains in non peak hours
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No. Year
Line-1 Line-2 Line-3/4 Line-5 Line-6

Peak Off-
Peak Peak Off-

Peak Peak Off-
Peak Peak Off-

Peak Peak Off-Peak

1
Mar-
2015 3'15" 5'00" 2'50" 3'24" 2'36" 2'52" 4'38" 5'24" 3'09" 6'00"

2
Mar-
2017 3'15" 3'53" 2'40" 2'45" 2'30" 2'42" 3'38" 4'38" 3'20"          4'00"



Capacity Augmentation and Differential Pricing: 
Impact on Yellow Line
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Measure 3:  Enhancing ridership on 
non- congested routes 

Congested route Proposed alternate routes 
for promotion of ridership

Strategy

Dwarka 21-Rajiv Chowk
(Blue line)

Dwarka 21- New Delhi
(Airport Line)

Rationalization of fares of 
Airport line, Convenient 
interchange at Dwarka 21

Faridabad-Rajiv chowk 
via CTST-RCK

Faridabad-Rajiv Chowk via 
CTST-MDHS

More services on violet line
Convenient interchange at 
Mandi House (MDHS)

Mundaka –Rajiv Chowk 
via Inderlok

Mundaka-Rajiv Chowk via 
Kirtinagar

More services to Kirtinagar
Convenient interchange at 
kirtinagar Originating
services on redline
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In phase III, with more number of interchange stations, the alternate 
routes shall be promoted to decongest the existing routes. 



Measure 3: Implementation

• DMRC is promoting non congested routes
Airport Express Line as an alternative to
blue line through media
campaigns, interaction with
passengers, announcements, etc: Around
5% riders of Blue line have been shifted
to Airport Line.

• Mandi House-CTST route is being
promoted as an alternative to Rajiv
Chowk-CTST- Decongested Rajiv Chowk

• This strategy will be further pursued
after commissioning of phase III.
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Measure 4: Rationalisation 
of feeder routes

• The feeder bus may be provided at non-
congested stations to shift traffic

Status IMPLEMENTED
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• Rationalized feeder bus
routes to connect non
congested stations with
feeder buses

• 11 routes rationalized
• 8 New feeder bus routes 

added



Measure 5: Network Redesign

• Conversion of radial network to grid network helps in 
reducing the peak hour demand towards CBD

Case for DMRC: 
• Excessive congestion is witnessed at Rajiv Chowk (RCK)- Central Secretariat (CTST)
 Serves Connaught Place, the CBD of Delhi
 Transfer station between two most popular lines – yellow line and blue line

• Mandi House (MDHS) – Central Secretariat as an extension of phase II 
• In absence of MDHS, RCK would have been 22% more congested
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• Phase III of DMRC is focussed on 
developing circular lines and creating 
grid network  to offer more 
opportunities to transfer 

• 14 more interchange stations planned 
for Phase 3



Recommendations for Phase IV
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 Janakpuri West- Mukundpur
corridor have interchange with

 Green line at Peera Garhi station
 Red line at Rohini East station

 Connect Vaishali (VASI) - Noida City 
Centre(NCC)

 Create YB-VASI-NCC-YB circular line 
to reduce interchange at Yamuna 
Bank (YB) (~ 50,000 commuters)

The suggestion is well taken and will be considered in phase IV planning



Measure 6: Integration with 
Other Modes 
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• Physical and information Integration of DMRC with DTC 
and cluster bus by DIMTS 

• Operational integration  through Single fare card/ticket 
with incentives to travel in non peak hour 

Status IMPLEMENTED
• Multi Modal Integration-UTTIPEC
• The DMRC smart card will be integrated with DTC
• Trials to integrate the two systems have completed

successfully.



Measure 7: Parking Policies 

PROPOSED
• Higher parking charges during 

peak hours and at congested 
stations  

 Example: Parking at Vaishali station  may 
be made costlier than at Kaushambi

• Free parking for Bicycles to 
encourage use of bicycle for 
shorter distances

• Implementation Strategy
 AFC smart card for parking  

payment
 Differential Parking rates can be 

fixed and deducted from smart 
card.
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DMRC Response
• DMRC has recently finalized

parking policy wherein it is
envisaged to collect parking
charges by way of use of smart
cards.

• The user gets additional
discount if the parked vehicle is
collected from the parking lot
within 60 minutes of exit
through AFC Gate.



21



22



Leaders-5 Final Review

THANK YOU


	Transport Demand Management Tools for Metro Rail System-�Strategy to ease congestion in DMRC�
	Agenda
	Delhi Metro: Operation Highlights
	LOS as a measure of Congestion
	Measures adopted to ease congestion 
	Need for Demand side Measures
	Demand Management Tools
	Measure 1: Differential Pricing
	Measure1: Implementation
	Slide Number 11
	Measure 2:  Capacity augmentation in non- peak hours
	Capacity Augmentation and Differential Pricing: Impact on Yellow Line
	Measure 3:  Enhancing ridership on non- congested routes 
	Measure 3: Implementation
	Measure 4: Rationalisation �of feeder routes
	Measure 5: Network Redesign
	Recommendations for Phase IV
	Measure 6: Integration with �Other Modes 
	Measure 7: Parking Policies 
	Slide Number 21
	Slide Number 22
	THANK YOU

